8-4 Trigonometry

Express each ratio as a fraction and as a decimal to the nearest

hundredth.

e 16
1.sinA
SOLUTION:

The sine of an angle is defined as the ratio of the opposite side to the

hypotenuse. So,

sind= ﬂ = E = ()80,
AC 20
ANSWER:
E = (.80
20
2.tan C
SOLUTION:

The tangent of an angle is defined as the ratio of the opposite side to the

adjacent side. So,

tan(‘:ﬁ:E:l’J. 3.
BC 16

ANSWER:

E =0.75

16

eSolutions Manual - Powered by Cognero

=

A

12

3.CcosA

SOLUTION:

The cosine of an angle is defined as the ratio of the adjacent side to the

hypotenuse. So,

cosd = ﬁ = E = (.60,
AC 20

ANSWER:

12 _ 060

20

.tanA

SOLUTION:

The tangent of an angle is defined as the ratio of the opposite side to the

adjacent side. So,

tan A :ﬂ:mr]??
AE 12
ANSWER:
E:: 1.33
12
.cosC
SOLUTION:

The cosine of an angle is defined as the ratio of the adjacent side to the

hypotenuse. So,
_BC_16

cosC” -=—=0.50.
AC 20

ANSWER:

16 _ g0

20
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8-4 Trigonometry

6.sinC 7. Use a special right triangle to express sin 60 as a fraction and as a
SOLUTION- decimal to the nearest hundredth.
The sine of an angle is defined as the ratio of the opposite side to the SOLUTION:
hypotenuse. So, Draw and label the side lengths of a 30°-60°-90° right triangle, with X as
sin(” = ﬁ L 0.60. the length of the shorter leg. Then the longer leg measures x+/3 and the
hypotenuse has a measure 2x.
ANSWER: 50°
12 = (.60 X &
20
0 30°

V3x

The side opposite the 60° angle has a measure of x/3 and the
hypotenuse is 2x units long.

ANSWER:

Iy
‘T'tu_x?
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8-4 Trigonometry

Find x. Round to the nearest hundredth.

” | ’
ey 2 I
y .-'"/ e 61 Py
/ 9. -
g V SOLUTION:
SOLUTION: }'Il'he stine of an angle is defined as the ratio of the opposite side to the
The tangent of an angle is defined as the ratio of the opposite side to the ypotenuse.
adjacent side. . 24
siN61° =—
x:
i X
tan52°= —. . .
13 Multiply both sides by x.
Multiply both sides by 13. x-sin6l%=24
13- tan52°=x Divide both sides by sin 61°.
Use a calculator to find the value of x. Make sure the mode of the 24
calculator is in degrees. ¥ sn61°
13taniS2l Use a calculator to find the value of x. Make sure the mode of the
16. 6353924122 calculator is in degrees.
24-51ni6l )
27 448497635
r=16.64
ANSWER:
16.64 r= 2744
ANSWER:
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8-4 Trigonometry

27.44 . . .
his ramp is 35 feet long, about how tall will the ramp need to be at the
- 19 . s
2?., i highest point’
E.H‘* it I_,..
10. e
SOLUTION:
The cosine of an angle is defined as the ratio of the adjacent side to the
hypotenuse.
70 _ X SOLUTION:
cos ~ 1o Let x be the height of the ramp. The length of the ramp is
3] ftord2i
Multiply both sides by 19. iR
19.c0s27°=x - opp X
2R = e
hyp 42
Use a calculator to find the value of x. Make sure the mode of the
calculator is in degrees. Multiply both sides by 42.
19cos(27 2 42.5in20° = x
16. 92912396
Use a calculator to find the value of x. Make sure your calculator is in
degree mode.
d2=1inC2A2
14, 3ed834602
r=16493
ANSWER:
16.93

11. SPORTS David is building a bike ramp. He wants the angle that the

. r=1436m orl2f
ramp makes with the ground to be 20 . If the board he wants to use for v o

ANSWER:
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8-4 Trigonometry

about 1.2 ft b
~
e
Use a calculator to find the measure of .~ Z to the nearest tenth. i //’
10
Yo i o
| -~ o I:
1 .'-...-' g )
12. X SOLUTION:

The measures given are those of the leg adjacent to £Z and the

SOLUTION: hypotenuse, so write an equation using the cosine ratio.
The measures given are those of the leg opposite £Z and the
hypotenuse, so write an equation using the sine ratio. 7Z¥ 10
cosf =—=—
g XZ 14
sinZ="—= G
L 3 10 -1{10
IfcosZ ==, thenZ =cos (—) :
14° 14
If sinZ = i, thenZ =sin _1(2) .
4 4 Use a calculator to solve for the measure of angle Z. Make sure your

calculator is in degree mode.
Use a calculator to solve for the measure of angle Z. Make sure your

calculator is in degree mode. cos- 1 1@8.-14 5
4. 41533856
sin 1590
35. 7459556

msE 4 40

msZ = 33.77° ANSWER:
44 4°

ANSWER

33.7°
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8-4 Trigonometry

14.

15.

SOLUTION:

The measures given are those of the leg opposite £Z and the
hypotenuse, so write an equation using the sine ratio.

15 3

Slnz:—:—:—

L 23 5
IfsinE:%,thenZ:sin 1(%)

Use a calculator to solve for the measure of angle Z. Make sure your
calculator is in degree mode.

S1n 10322
= =

msE w3690
ANSWER:

3pLe

Solve the right triangle. Round side measures to the nearest tenth and
angle measures to the nearest degree.
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A s
T
P . B
Sk
SOLUTION:

In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse.

RS% 4+ T8 =RT?

RS? 4+ 6% =02
RS?4+36=81

The measures given are those of the leg opposite </ and the
hypotenuse, so write an equation using the sine ratio.

If sink = 2

3

)

Use a calculator to find the measure of angle R. Make sure your
calculator is in degree mode.
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8-4 Trigonometry

1N 10230
41.5183149

msR =428
The sum of the measures of the angles of a triangle is 180. Therefore,
msT =180 - [tJ[]I +42) =48,

ANSWER:
RS~67 MR~ 422 ms T~ 48°

eSolutions Manual - Powered by Cognero

16.

Find sin J, cos J, tan J, sin L, cos L, and tan L. Express each ratio
as a fraction and as a decimal to the nearest hundredth.

SOLUTION:
The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse.

The cosine of an angle is defined as the ratio of the adjacent side to the
hypotenuse.

The tangent of an angle is defined as the ratio of the opposite side to the
adjacent side.

-

sin.szﬂth.Hx sinf.:Et{l_ﬂ

4 ]

cosl = ;—j =) 88

cos.t = 15 0.47
34

tan =22 =188 A

16 30

=053

ANSWER:
0., :J_HH;E ~0.47:
34 34

ﬂ = I.}':}'Z.'E =0.47:
16 3

ot

3
£ = (]_HR;E =0.53
34 34
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8-4 Trigonometry

17.

SOLUTION:

The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse.

The cosine of an angle is defined as the ratio of the adjacent side to the
hypotenuse.

The tangent of an angle is defined as the ratio of the opposite side to the
adjacent side.

: 36 ; 33 3
sin g =—=086 mnf,:"—:‘_ =051
65 6

-y

cosJ == =0.5]

cosl = i*‘*[l.?‘.ﬁ

(] 63
et I ffe a5
33 56

ANSWER:

q ]

20 e b
63 65

56

— .Tf?.‘"—': =031
65

56 33

22 086,22 %059

f3 36
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18.

L
N
II '\_\\
4 I. \xﬁ
|I \\\
i .
&= & 9
SOLUTION:
The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse.
The cosine of an angle is defined as the ratio of the adjacent side to the
hypotenuse.
The tangent of an angle is defined as the ratio of the opposite side to the
adjacent side.
sin.J = i = (.80 sinl, == =060
5 5
3 4
cost ===0.60 cosl=—=080
5 5
3 ;
tan./ = 4-zl.33 tanl. =—=0.73
3 4
ANSWER:
. :{1.8{1;3 :{].ﬁlll;4 =].33;
5 5 3
E = (1.60; i = ()80 E =075
5 5 4
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8-4 Trigonometry

19.

S

o

\ --------"7ur

. /
i
84 \-\-’://" 13
K

SOLUTION:

The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse.

The cosine of an angle is defined as the ratio of the adjacent side to the
hypotenuse.

The tangent of an angle is defined as the ratio of the opposite side to the
adjacent side.

-~

sinJ:Et{}_Hlj sinf,:l—'z =0.13
B3 85

-

ms.f:i—'jzﬂ,]i L, M
3

85

TmlJ:E”ﬁ.4ﬁ tzm.f,:l—Bz[].I:'r
13 R4

ANSWER:

E 2 51.99L£ =1).15;
85 85

B A= m bk
3 83

g 5 s
84 0992 2015
83 4
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20.

K
a3/ sl

T,
e

{ B

J T o .

SOLUTION:

The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse.

The cosine of an angle is defined as the ratio of the adjacent side to the
hypotenuse.

The tangent of an angle is defined as the ratio of the opposite side to the
adjacent side.

, z o = =
N, LD z‘f‘:’ ~0.89 A | B, [
2415 3 215 5
cos.J = 23 =X 045 R s 1‘_5 = (.89
215 5 215 5

43 31
tm.;:izz tanf,:iz—:ﬂ.i{}
23 43 2
ANSWER:
2 - =
2D zn_xgzﬁxu_ﬁ:
5 5
NE =2:£ = (.43
23 75
f= 2.2
23 08923~ 050
5 4.3
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8-4 Trigonometry

SOLUTION:

The sine of an angle is defined as the ratio of the opposite side to the

hypotenuse.

The cosine of an angle is defined as the ratio of the adjacent side to the

hypotenuse.

The tangent of an angle is defined as the ratio of the opposite side to the

adjacent side.

ANSWER:

|II 'I'_
¥3 xu_x?;?"‘fi =0.50;

4\.'2

5
---f-: J3 =1.73:

P It
Fd
o

3
s {}_5{1;‘7' =0.87:

=
1 2] 0

£
L
(S

" -
b | L]
H
]
=
.
e
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f3
sinf. = 2\.1; = lﬂ.:‘ﬂ[]
4.2 2
cos ] = 2.6 :£=:{}.H?
42 2
mnf:”?:ﬁw:s
2J6 3

22.

Use a special right triangle to express each trigonometric ratio as
a fraction and as a decimal to the nearest hundredth.

tan 60°
SOLUTION:
Draw and label the side lengths of a 30°-60°-90° right triangle, with X as

the length of the shorter leg. Then the longer leg measures x+/3 and the
hypotenuse has a measure 2x.

60 5
O an0°
3x

The side opposite to the 60° angle has a measure of x+/3 and the
adjacent side is x units long.

tan 60° = Gﬂ
Ad).

X
-3
=173
ANSWER:
S =173
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8-4 Trigonometry

23. cos30® 24, sin 43°
SOLUTION: SOLUTION:
Draw and label the side lengths of a 30°-60°-90° right triangle, with X as Draw and label the side lengths of a 45°-45°-90° right triangle, with X as
the length of the shorter leg. Then the longer leg measures x+/3 and the the length of the shorter leg. Then the longer leg measures x+/3 and the
hypotenuse has a measure 2x. hypotenuse has a measure 2x.
60°
X 2x
O 30°
Vax
The side adjacent to the 30° angle has a measure of x/3 and the

hypotenuse is 2x units long.

Adj The side opposite to the 45° angle has a measure of X and the hypotenuse
L . - o .
cos 307 = Hyp. is +/2x units long.
NET sin45° = opp.
= Hyp.
2x i
—~ X
- ‘JE’ T 2x
=87 = E
2
ANSWER: =0.71
3
V3 =087 ANSWER:
’ 2
Tz =071
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8-4 Trigonometry

25. sin30°

SOLUTION:
Draw and label the side lengths of a 30°-60°-90° right triangle, with X as

the length of the shorter leg. Then the longer leg measures x+/3 and the
hypotenuse has a measure 2x.

60°

X 2x

O 30°
Vax

The side opposite to the 30° angle has a measure of x and the hypotenuse
is 2x units long.

sinBU“:%

=

=0.50

ANSWER:

|
—or0.5
2
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26. tan 43°

SOLUTION:

Draw and label the side lengths of a 45°-45°-90° right triangle, with X as
the length of the shorter leg. Then the longer leg measures x+/3 and the

hypotenuse has a measure 2x.

The side opposite to the 45° angle has a measure of x and the adjacent

side is also x units long.
Opp.
Adj.

tan 45° =

=

ANSWER:
1
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8-4 Trigonometry

27. cos Hil® Find x. Round to the nearest tenth.
A
SOLUTION: G AR
Draw and label the side lengths of a 30°-60°-90° right triangle, with X as ___,_2.{;""" H
the length of the shorter leg. Then the longer leg measures x+/3 and the o = B
hypotenuse has a measure 2x. 28.
SOLUTION:
60° ox The sine of an angle is defined as the ratio of the opposite side to the
X hypotenuse. So,
0O 30° sin21°%= ﬂ.
X
Vi Multiply each side by x.

The side adjacent to the 60° angle has a measure of X and the

. . r-sin2l®=11
hypotenuse is 2x units long. e

Divide each side by sin 21°.

cos Ol = ﬂ e 11
¥P sin21°
= Use a calculator to find the value of x.
2x x=307
1
= ANSWER:
= (.30 30.7
ANSWER:
l
—or0.5
2
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8-4 Trigonometry

29.

SOLUTION:

The tangent of an angle is defined as the ratio of the opposite side to the

adjacent side. So,

tan49° = =~
x
Multiply each side by x.
r-tan 49 =33
Divide each side by tan 49°.

-
e % |

i =
tan 49°

Use a calculator to find the value of x.

x=287

ANSWER:
28.7
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30.

- Y
N
"Egh-x
N
SOLUTION:

The cosine of an angle is defined as the ratio of the adjacent side to the

hypotenuse. So,
0834°= =
28

Multiply both sides by 28.

28.c0834% = x

Use a calculator to find the value of x.
x=232

ANSWER:
23.2
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8-4 Trigonometry

31.

T 15\-"'3_IU
H s/

S

.".
!

s

SOLUTION:

The cosine of an angle is defined as the ratio of the adjacent side to the

hypotenuse. So,

1543

cosH3® = ——

&
Multiply both sides by x.
x-c0s63°=15./3

Divide each side by cos 63°.
L1583

cosh3®

Use a calculator to find the value of x.

x=372

ANSWER:
57.2
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X
32. F

SOLUTION:

The tangent of an angle is defined as the ratio of the opposite side to the
adjacent side. So,

tan 29° = L
32

Multiply each side by 32.

2 @an29=x

Use a calculator to find the value of x.
x=177

ANSWER:
17.7
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8-4 Trigonometry

0

.'.-' "..J?..ﬂ'-.
N o ’ \.“.
T 1
i LY
2047 H"H?lgﬂ"—.,
~\
33. 3

SOLUTION:

The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse. So,

X
2042
Multiply each side by 20+/2.
2042 -5in38° = x
Use a calculator to find the value of x.
r=174

sin38° =

ANSWER:
17.4
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34.

35.

GYMNASTICS The springboard that Eric uses in his gymnastics class
has 6-inch coils and forms an angle of 14.5° with the base. About how
long is the springboard?

SOLUTION:
The base, the coil and the springboard form a right triangle.
Let x be the length of the springboard. The length of the coil is 6 inches.
Then,
sinl4.3% = E.
X

Multiply each side by x.
r-smld5%=6
Divide each side by sin 14.5°.

6
T sinl4.5°
Use a calculator to find the value of x.
xr=24.0
Therefore, the springboard is about 24 ft long.

ANSWER:
about 24 in.

ROLLER COASTERS The angle of ascent of the first hill of a roller

coaster is 337, If the length of the track from the beginning of the ascent
to the highest point is 98 feet, what is the height of the roller coaster
when it reaches the top of the first hill?
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8-4 Trigonometry

Therefore, the roller coaster is about 80 ft high when it reaches the top.

ANSWER:
80 ft

Use a calculator to find the measure of T to the nearest tenth.
s ] R

SOLUTION:
Let x be the height of the roller coaster when it reaches the top, the side
opposite the 55 degree angle.

12

The length of the track from the beginning of the ascent to the highest 36. T
point is 98 feet, the hypotenuse
SOLUTION:
Therefore, The measures given are those of the legs opposite and adjacentto <1,
SO write an equation using the tangent ratio.
- . SR 8 2
5in35% = —, tanf' =—=—=—,
g S 12 3
i 2 e [ 2 ”‘l
Multiply each side by 98. If tanT" = 3 .then 1= tan 13}
Use a calculator.
93-51’ni?‘-°—x m',é]f'2133_?°
Use a calculator to find the value of x, in degree mode. ANSWER:
_ 33.7°
QE=1nC05)
SH. 27EEE 54
x = 80.3

eSolutions Manual - Powered by Cognero Page 17



8-4 Trigonometry

37. S

SOLUTION:

The measures given are those of the leg adjacentto 7" and the
hypotenuse, so write an equation using the cosine ratio.

1S 11

TR 23

cosl =
U | i 11}
If cosT =—.then T = cos 1(-- - |.
23 L 23
Use a calculator.
msT =6]1.4°

ANSWER:
61.4°

eSolutions Manual - Powered by Cognero

38.

—— 25

SOLUTION:
The measures given are those of the leg opposite to 7" and the
hypotenuse, so write an equation using the sine ratio.
p_SR_25_5
TR 30 6
: 5 . 5)
If sinT" =—_then " =sin 1(-- |
6 6 )
Use a calculator.
me T = 56.4°

ANSWER:
56.4°
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8-4 Trigonometry

S T
O\ A
- DA /]
we o |
SN b |
H M T /_." I-I 31‘1"2_
39. z
R0
SOLUTION: 40 s

The measures given are those of the leg opposite to 27" and the

hypotenuse, so write an equation using the sine ratio. SOLUTION:
sinT = SR 21 The measures given are those of the leg adjacentto 7" and the
TR 44 hypotenuse, so write an equation using the cosine ratio.
e | O T o 18 342 3
If sinl = -.thcn!':sm‘[-- ] cusI:T:j{:—
44 44 TR 742 7
Use a calculator. if cogl = 3 R N 3\'
Jﬂé?'zzﬁ,ia o5y =—_1hin = Q0S5 l\?‘]
ANSWER: Use a calculator.
28 50 ' me T = 64 6°
ANSWER:
6d . 6°
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8-4 Trigonometry

41, T

SOLUTION:

The measures given are those of the legs opposite and adjacentto 7",
SO write an equation using the tangent ratio.

SR 43 2
tanf = — —
ST 1043 3
2 {23
If tan? == then ' =tan"'| = |.
2 D)
Use a calculator.
ms T = 2] 8
ANSWER:
21.8°

eSolutions Manual - Powered by Cognero

Solve each right triangle. Round side measures to the nearest
tenth and angle measures to the nearest degree.
H

] /(_./Il.l:r
2.

o

42.

SOLUTION:
The sum of the measures of the angles of a triangle is 180. Therefore,
mZG =180-(90+32)=58.
The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse. Let x be the length of the hypotenuse. Then,
sin320= 11,
X

Multiply each side by x.
x-5m32° =11
Divide each side by sin 32°.

11
" sin32°
Use a calculator to find the value of x.
x=208
In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse. So,

HE = J(20.8)" -11°

=+/311.64

=17.7.

ANSWER:
HF = 17.6; GH = 20.8; m£ G =58
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8-4 Trigonometry

5777 £

43. W

SOLUTION:

The sum of the measures of the angles of a triangle is 180. Therefore,
msW =180~ (E}U 4 ﬁ?} =33,

The sine of an angle is defined as the ratio of the opposite side to the
hypotenuse. Let WX = x. Then,

sin37°= =

Multiply each side by 18.

18-51n537°=x

Use a calculator to find the value of x.

r=15,]

In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse. So,

XZ = 18 —(15.1)°
=+/95.99

=03

ANSWER:
WX =15.1; XZ =9.8; m<£ W =233
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44,

SOLUTION:

In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse. So,

KL =+/22" -§*

= /420

= 205,
The measures given are those of the leg opposite to K and the
hypotenuse, so write an equation using the sine ratio.
Si.TfI K’ = £ — i - i

JE 22 11

; 1 | &

If sin K =—.then K =sin ' l
11 11,

Use a calculator.
maK =21°
The sum of the measures of the angles of a triangle is 180. Therefore,
md =180~ (90+ 21) =69.

ANSWER:
LK=205m£J=69; msK=21
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8-4 Trigonometry

SOLUTION:

In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse. So,

TS = v36° — 19
=935
= 3006,
The measures given are those of the leg adjacent to <& and the
hypotenuse, so write an equation using the cosine ratio.
SRO19

cosl=—=—
IR 36

19 NN
If cosR=—_then R=cos" |
36 36 )

%

Use a calculator.

me = 580

The sum of the measures of the angles of a triangle is 180. Therefore,
m2J =180~ (90 + 58) =32,

ANSWER:
ST=306;mLR=58, msLT=32
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46. BACKPACKS Ramon has a rolling backpack that is ?1" feet tall when

the handle is extended. When he is pulling the backpack, Ramon’s hand
is 3 feet from the ground. What angle does his backpack make with the
floor? Round to the nearest degree.

[ty g e 3 i‘-‘tﬁz_b.‘ r:ﬁ-l'.;;?'%'&

= P — ],

i
v/

SOLUTION:
Let x be the measure of the angle that his backpack make with the floor.

The length of the backpack is ?I ft or 43 in. and it is 3 ft or 36 in.

above the ground. The measures given are those of the leg opposite to x
and the hypotenuse, so write an equation using the sine ratio.
: 6 4
fiMmi=—=—
45 5
; ! : g7
If sinx=—.then x =sin I |
5 5)
Use a calculator.
r=33°

Therefore, the backpack makes an angle about 33° with the floor.

ANSWER:

53¢

COORDINATE GEOMETRY Find the measure of each angle to
the nearest tenth of a degree using the Distance Formula and an
inverse trigonometric ratio.

47. £ K inright triangle JKL with vertices J(-2, —3), K(-7, —3), and L(-2, 4)
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8-4 Trigonometry

SOLUTION: otu - D Pl Ml B
Use the Distance Formula to find the length of each side. R |
TE=(=1= (2" + (53— (- ={(-9?+ @ =25 =5
KL=y (2 — (= + @ - (=3 ={?+ M ={25+29 =74
JI=y(2—(-2)"+ @ - (-0 ={ @ + ) =29 =7
ms K =34 5°
Ly
L ANSWER:
,’f 54.5°
74 / o . .
v 7 48. £ Y inright triangle XYZ with vertices X(4, 1), Y(-6, 3), and Z(-2, 7)
o X
J(j SOLUTION:
/ ] Use the Distance Formula to find the length of each side.
K 5 o
X7 =y(=6->+ -2 =y (=107 + @)% =100 +4 =104

YZ=y{(2— (-2 + -3 =@ + @ =6 +16=y32
Since KL is the hypotenuse and JK is the leg adjacent to -, then write

an equation using the cosine ratio. Xz =f(2-9*+a-1"={(-0’+(© =36 +36=y72
5 ¥
cggK:ﬂ.: _.:?.._ Z
KL 74 —/32
o 72
If cosk = %, then ¥ =cos 1(%) : i
T4 74
Y ——

104 [~

Use a calculator, in degree mode, to find the measure of angle K. 0 X
X

Since X T is the hypotenuse and XZ isthe leg opposite to ¥, then
write an equation using the sine ratio.
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8-4 Trigonometry

sin}":XZ = E
XY m

Solve for Y:
Ifsin¥ = E then? = sin ! E .
y104 y104

Use a calculator, in degree mode, to find the measure of angle Y.

REIC P2~ T 184

=4
A
26 . 38993247

1
2

me Y =3563°

ANSWER:
56.3°

49. £ A ininright triangle ABC with vertices A(3, 1), B(3, —3), and C(8, —3)

SOLUTION:
Use the Distance Formula to find the length of each side.

AB=yG-3 +(3-D={ (@ + (-4 =16 =4
BC=yE—3"+ (53— (=3 =y + O ={25=5

AC=fE-n2+(3-D =y + (-9 ={25+16 =41

eSolutions Manual - Powered by Cognero

o \'\ﬁ.,- _.1'

,'7
4 “'\

P TET T

Since AC is the hypotenuse and A5 is the leg adjacent to -4,
then write an equation using the cosine ratio.

1

cosA= Aﬁ: - 4_
AT 41

If cosA = i, then A= cos_l(i) :

i i

Use a calculator, in degree mode, to find the measure of angle A.

cos-104~ 54122
21.34819173

mesA =513

ANSWER:
51.3°

50. SCHOOL SPIRIT Hana is making a pennant for each of the 18 girls on
her basketball team. She will use 0.5-inch seam binding to finish the

edges of the pennants.

a. What is the total length of the seam binding needed to finish all of the
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pennants? Divide each side by cos 70°.
b. If the seam binding is sold in 3-yard packages at a cost of $1.79, how _ 35
much will it cost? * = osT0°
f“ﬂ 70°
N “ Use a calculator, in degree mode, to find the value of x.
m%ema
7in . e S CosC7ED
\ 8 5 18, 2333154
1 e
\ W
SOLUTION:
The altitude to the base of an isosceles triangle bisects the base, which

gives us the following diagram:
x=1023

The perimeter of one pennant is about 7 + 10.23 + 10.23 =27.46 in .

Therefore, for 18 pennants, the total perimeter would be 27.46 (18)=
; 494.28 or 494 in.

b. To determine the cost of the binding, there are three things to consider:
1) how many yards of binding does Hana need? , 2) How many packages
70° . of binding would be sufficient?, and 3) What is the cost per package?

3.5

1) To determine the yards of binding Hana needs to buy, we need to

. . . . . convert 494 inches to yards. Since there are 36 inches in one yard, then
Write an equation using the cosine ratio. 494

— =13.72yards.

JI

3
cos 70° = ” 2) Since the binding comes in packages of 3 yards, we will need to
buy 5 packages. (4 packages would only allow for 12 yards, which is not

Multiply each side by x. enough.)

ccosT0°=35 3) The cost of one package of binding is $1.79, so 5(1.79) = $8.95
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ANSWER: Sotanc 592
a. about 494 in. 5. B84 ZA3A95
b. $8.95

Find the perimeter and area of each triangle. Round to the
nearest hundredth.

5in.
2
50° A
51. e
SOLUTION:
Let x be the length of the side adjacent to the angle of measure 59°. Therefore, the area A of the triangle is

Since x is the side adjacent to the given acute angle and 5 is opposite to
It, Write an equation using the tangent ratio.

c
tan 39° = — 2 2
"
Use the Pythagorean Theorem to find the length of the hypotenuse.
Multiply each side by x.
In a right triangle, the sum of the squares of the lengths of the legs is
x-tan39°=5 equal to the square of the length of the hypotenuse. So,
. . 29 houeg 13
Divide each side by tan 59°. 3% + 5 =hy poternise
_ i
s 9 4 25 = hy potentise
7 tan59° 34 = hy potenise”

Use a calculator to find the value of x. Make sure your calculator is in hy potenise = y34=5.83

degree mode.
Therefore, the perimeter of the triangle is about 3 + 5 + 5.83 = 13.83 ft.

ANSWER:
13.831in.: 7.50 in°

eSolutions Manual - Powered by Cognero Page 26



8-4 Trigonometry

18°

12 cmi

52.

SOLUTION:

Let x be the length of the hypotenuse of the right triangle. Since X is the
hypotenuse and the side adjacent to the acute angle is given, write an
equation using the cosine ratio.

2
cosl8° = 1—”
X

Multiply each side by x.
x-cosl8®=12
Divide each side by cos 18°.

_ 12
" coslg®

Use a calculator to find the value of x. make sure your calculator is in
degree mode.

12-co=C18)
12.617546569

r=]2.62

Use the Pythagorean Theorem to find the length of the hypotenuse.

eSolutions Manual - Powered by Cognero

53.

In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse. So,

lag * a9t =g 627
leg? +144 =159.26
leg?=15.26

leg =\/15.26 =3.91

Therefore, the perimeter of the triangle is about 12 + 12.62 + 3.91 =
28.53 cm.

The area A of the triangle is

A= %bh s %(12)(3.91} —2346cm?

ANSWER:
28.53 cm: 23.46 cm’

48°
asft

SOLUTION:

The altitude to the base of an isosceles triangle bisects the base. Then we
have the following diagram.

i X

1487
1.75ft
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Let x represent the hypotenuse of the right triangle formed. Since we are
solving for x and have the length of the side adjacent to the given acute
angle, write an equation using the cosine ratio.

cosdi® = L]
=

Multiply each side by x.
rocosd8°=1.75
Divide each side by cos 48°.

N 1.75
T cosd®

Use a calculator to find the value of x.Make sure your calculator is in
degree mode.

1.75<cos043)
2. 615333952

x=262
The perimeter of the triangle is about 3.5 + 2.62 + 2.62 = 8.74 ft.
Use the Pythagorean Theorem to find the altitude.

In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse.

eSolutions Manual - Powered by Cognero

dltitude® +1.75% =2.622
dititude® +3.06 = 6.86
dltitude® =3 8
dltitude = |3 8=1.95

Therefore, the area A of the triangle is

A= %bh - %(3.5)(1.95) —341f7

ANSWER:
8.74 ft: 3.41 ft?
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54. Find the tangent of the greater acute angle in a triangle with side lengths

of 3, 4, and 5 centimeters.

SOLUTION:
A
i
s
i
B ol Ue

The lengths of the sides 3, 4, and 5 form a Pythagorean triple, so the
triangle is right triangle.

The length of the hypotenuse is 5 units, the longer leg is 4 units and the
shorter leg is 3 units.

The greater acute angle is the one opposite to the longer leg. Let A be the
angle.

The tangent of an angle is defined as the ratio of the opposite side to the
adjacent side.

The side opposite to A measures 4 units and that adjacent to A measures

tand=2 133
3

ANSWER

133

eSolutions Manual - Powered by Cognero

55.

56.

Find the cosine of the smaller acute angle in a triangle with side lengths
of 10, 24, and 26 inches.

SOLUTION:
B
.-"J-F-.---H-
26=2(13) _—
£ o 10 = 2(5)
.-"J-H-F---H
o
A= Oc¢
24 = 2(12)

The lengths of the sides, 10, 24, and 26 can be written as 2(5), 2(12), and
2(13).

We know that the numbers 5, 12, and 13 form a Pythagorean triple, so
the triangle is right triangle.

The length of the hypotenuse is 26 units, the longer leg is 24 units and the
shorter leg is 10 units long.

The smaller acute angle is the one opposite to the shorter leg. Let A be
the angle.

The cosine of an angle is defined as the ratio of the adjacent side to the
hypotenuse.

The side adjacent to A measures 24 units and the hypotenuse is 26 units.

24
sd=—=0292

co 26

ANSWER:

0.92

ESTIMATION Ethan and Tariq want to estimate the area of the field
that their team will use for soccer practice. They know that the field is
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rectangular, and they have paced off the width of the field as shown. Use a calculator to find the value of x. Make sure your calculator is in
They used the fence posts at the corners of the field to estimate that the degree mode.

angle between the length of the field and the diagonal is about 40° . If

they assume that each of their steps is about 18 inches, what is the area 428-tan 482

of the practice field in square feet? Round to the nearest square foot. SEE, 535029

|-—281I]mps.—-|

x=500.54

Therefore, the area of the play ground is about

SOLUTION:
Use the trigonometric ratios to find the length of the play ground. The 420(500.54) = 210227 ﬂ:2 .
width of the ground is 280 steps which is about 5040 inches = 420 feet.
Let x be the length of the play ground. ANSWER:
2
Since x represents the side opposite the acute angle given and we are 2102271t
solving for the side adjacent to the acute angle, write an equation using Find x andy. Round to the nearest tenth.
the tangent ratio.
32 /\f

420 il

tan 40° = — b
= x .r/ a 54D\
57. L

Multiply each side by x. SOLUTION:

The altitude to the base of an isosceles triangle bisects the base. Then we

-
*-tan 40° = 420 have the following diagram:

Divide each side by tan 40°.

32
420 L

x=
tan 40° 541
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Since x is the side adjacent to the given acute angle and the hypotenuse is ANSWER:
given, write an equation using the cosine ratio. x =188y =259
cos5d4° = = A
32 e
40 g
Multiply each side by 32. 2
32.cos54° = x 58. * 1
. o SOLUTION:
(liJse a calc?ilator to find the value of x. Make sure your calculator is in Use the Pythagorean Theorem to find the length of the third side of the
cgree mode. right triangle.
SZCOs E 54%59 | SEET In a right triangle, the sum of the squares of the lengths of the legs is
" equal to the square of the length of the hypotenuse.
fegg +22% =40
leg? +484 =1600
leg? =1116
x=18.8 leg = 1116 =33.4
Use the Pythagorean Theorem to find the altitude. The side of length 33.4 units is divided into two congruent segments. So,

each segment is about 16.7 units long.

In a right triangle, the sum of the squares of the lengths of the legs is
equal to the square of the length of the hypotenuse. Use the trigonometric ratios to find the values of x andy.

Since x is opposite 16.7 and adjacent to 22, write an equation for x using

2 SiedE ol
18.8° =32 .
b 3 the tangent ratio.

y2 435344 =1024
yt=67056 —_ f;—"‘-":“"“ (162
y =\[670.56225.9
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Use a calculator to solve for x. Make sure your calculator is in degree
mode.

Ltan- 116, 7222
A7 . 28188287

x=372

Sincey is opposite 22 and the hypotenuse is 40, write an equation fory
using the sine ratio.

siny° = % = y°=sin = (%)
Sin 1022482
23, 387A129Y

y=334

ANSWER:
x=372;y =334

eSolutions Manual - Powered by Cognero

59.

ol L :
A H a3
, S

¥y o
; Fd
o
SOLUTION:

The sum of the measures of the angles of a triangle is 180. Therefore,
measure of the third angle =180 — (90 + 43) =47,

Sincey is the hypotenuse and 8 is adjacent to the given angle, write an
equation using the cosine ratio.

cos47°: L
.-.LL

Solve the equation fory.
s 3
¥ = cosaTe

Use your calculator to solve fory. Make sure your calculator is in degree
mode.

Bocos g7
11.73823349

y=11.7

Use the Pythagorean Theorem to find the altitude of the triangle.
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5 5 , 60. COORDINATE GEOMETRY Show that the slope of a line at
altitude* + 8 =111 225° from the x-axis is equal to the tangent of 225°,

¥
dltitude® + 64 = 136,89 !
dltitude® = 72.89
altitude = \[72 89 8.5 o
Since x is the side adjacent the given acute angle and 8.5 is side opposite 1

the given angle, write an equation using the tangent ratio of the angle of
measure 43°.
Plot two points that lie on the line and find their slope, sketching a right

8.

- triangle. It is the rise (opposite) over run (adjacent side) of the line.

i

fan 43° = triangle as shown below. Slope is determined by the tangent ratio of the

Solve the equation for Xx.
Sample answer:

L 8.5 Ly
tan43°

[
(5]

Use your calculator to solve for x. Make sure your calculator is in ,
degree mode.

o X
2. 2tanidl T
2. 115134835 |
(—3, —3)|®
[ O
Slope="2"3_8_;
-3-3 6
Since the slope is 1 and slope is rise over run, which is tan 43 or
p ool | tan 225°
ANSWER:
x=9.2;y =117
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tan1cin b. TABULAR Copy and complete the table below.
qd5 Triangle | Trigonometric Ratios | [T T —
taﬁI:EES:I g cos A sin A {cos AP + {sin AY =
1 s £ sin € {cos OF + {sin () =
cos M sin M (cos MY + (sin My =
A cos P sin P {cos Py + (sin P2 =
oos X sin X {eos )2 + {sin X)F =
= cosd sinZ (s + (smZP =

c. VERBAL Make a conjecture about the sum of the squares of the
cosine and sine of an acute angle of a right triangle.

d. ALGEBRAIC Express your conjecture algebraically for an angle X.

Sample answer: e. ANALYTICAL Show that your conjecture is valid for angle A in the
7 figure using the trigonometric functions and the Pythagorean Theorem.
(3. 3) '\\
| i M
3 T My
. - 2 SOLUTION:
; a. Create three right triangles, using a protractor and straight edge.
e 3._—3} a1 Measure the side lengths carefully, in centimeters.
[ O
-3=-3 6
Slope = e :E:I

Since the slope is 1 and slope is rise over run, which is tan 43° or
tan 225 | From a calculator both equal 1.

61. MULTIPLE REPRESENTATIONS In this problem, you will
investigate an algebraic relationship between the sine and cosine ratios.
a. GEOMETRIC Draw three nonsimilar right triangles that are not
similar to each other. Label the triangles ABC, MNP, and XYZ, with the
right angles located at vertices

B, N, and Y, respectively. Measure and label each side of the three
triangles.
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A c. Observe any pattern you see on last column of the table. Sample
answer: The sum of the cosine squared and the sine squared of an acute
31 cm angle of a right triangle is 1.
21cm
[_‘\ d. {sinX}:+(msX]: =]
B8 23¢em C

e. Conjecture that (sin 432 + (cos.A)* Might not equal one, then

M
prove that it must be, using the trigonometric ratios from the provided
3.2 .
1.3 em \ triangle and the Pythagorean theorem.
=]
N

29cm P Sample answer:
X (siﬂ.ﬂ)2 + (c:r::us‘vﬂlj2 = (Conjecture)
2 2 :
(i) = (E) =1 (Slﬂzﬁl:i,cos‘f:{:;)
3.6cm ! ! ;
24 cm 2 2,
L4+X 1y (Sumplify)
- r r
Y 2.7 em Z yz —|—;~c2 7 ' (e imibise Brctiams
b. Calculate the sine, cosine, and tangent of each acute angle, in triangle J,,2 = SRR R ELIDES

you created. Then, write their ratios in the table provided. Round your
ratios to the nearest thousandth. Then, substitute those values into the

- 2 2 2
formula (5in ¥)* 4 (cosX)* for each angle requested. 2 1 (Pythagorean Theorem)
2
r
Triangle | Trigono Ratios [ Sum of Ratios Squa . . .

gc |@A | 0677 | snA | 0.742 | (wsA?+ AP = 1 b=t (Smplify)
cos € 0.742 sin € 0.677 | tosOF+ Gin O = 1 )

e s M D.406 sin M 0.906 {cos M2 + Gsin M2 = 1 ANSWER:
csP | 0.906 | sinP | 0.406 | teosP+ (sinP= 1 a.

e wsX | 0.667 sinX 0.75 | feosh?+ (sin )t = 1
cos 0.75 sinJ 0.667 | (osD?+ (sinfP = 1
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A
3.1cm
21cm h
8 2.3 em C
M
3.2 cm
1.3 cm
'r]
N 29cm P
X
36 cm
24 cm
—
Y 2.7 cm b
b.
Triangle | [ Sum of Ratios Squa
i cos A 0.677 sin A 0.742 | (cos A + Gin AP = 1
wosC | 0.742 | snC | 0.677 | tosO+ Gin O = 1
e ws M D.406 sin M 0.906 {cos M2 + Gsin M2 = 1
cas P 0.906 sin P 0.406 | i(cosP? + (sinPy= 1
e wsX | 0.667 | sinX 0.75 | fwsX)P+ (sinX)i= 1
cosZ 0.75 snZ | 0.667 | leos?+ (sinZP = 1

c. Sample answer: The sum of the cosine squared and the sine squared
of an acute angle of a right triangle is 1.

d. {sin X}: +{casX]: =1

e. Sample answer:

eSolutions Manual - Powered by Cognero

(:sin.»’i)2 + rQ::o:a.»ﬂl)2 Ty

2 29 :
(E) g (5) =1 (smA =% cosd= E)
r r g :

(Conjecture)

2 2,
J”_E g x_z 5 (Simplify)
r r
23 2
% i (Combine fractions)
=
3,2 7
—~ =1 (Pythagorean Theorem)
.
1=1 (Simplify)

62. CHALLENGE Solve A4 B . Round to the nearest whole number.
B

y+5

(dx+1)° [Ex—EJ\"\
c

A -1

SOLUTION:

The sum of the measures of the angles of a triangle is 180,
therefore Tx — 1+ dx+1+3x—2 = 180

Solve for x.

Tx—14+4x4+14+3x -2 =180

14x —2 =180
14x =182
x=13
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Use the value of x to find the measures of the angles.

meA :4{[3]+ =33
msB=7(13)-1=90
msC=3(13)-2=37

So, & B(C" is a right triangle with the right angle B. In a right triangle, the
sum of the squares of the lengths of the legs is equal to the square of the

length of the hypotenuse. Therefore, (3y l]: =(y+ :‘w]: +(2y+ 2}:.

Simplify.
G- =0+ +@+2)’
D -D=0+20+D+E&+2)CE +2)
99?3y 1=yl + Sy 4+ +25+4p  +4y +4y +4
Oy —6p + 1=y +10y +25+4y° + 8 +4
4y? —24y —28=0
4(y? -6y —7) =0
4#0=2>y% —6p—7=0

Use the Quadratic formula to find the roots of the equation.

(=9 (-6 4T
Y= )

636428

2
_ 664
- =

eSolutions Manual - Powered by Cognero

_ G648
-2

=T7or —1

The rooty = —1 will make the length AC = 3(-1) — 1 =-4. So, y cannot

be —1. Then,y =7.

Use the value of y to find the lengths of the sides.
AB=T+4+35=12

BC =2(7)+2=16

AC=3(T)-1=20

ANSWER:

ML A= 53" m/B=90° m/C = 37°
AB =12, BC = 16, AC = 20
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63.

64.

REASONING After solving several right triangle trigonometry
problems, Tristan noticed that the values of sine and cosine for the acute
angles of a right triangle were less than 1. Will the values of sine and
cosine for an acute angle always be less than 1? Explain.

SOLUTION:

Consider the formulas for the sine and cosine of the acute angles in a
right triangle. What is special about the hypotenuse of a right triangle and
how its length compares to the legs? How does it influence the value of a

fraction if you are always dividing a smaller value by a larger one?

Sample answer: Yes; since the values of sine and cosine are both
calculated by dividing one of the legs of a right triangle by the
hypotenuse, and the hypotenuse is always the longest side of a right
triangle, the values will always be less than 1. You will always be dividing
the smaller number by the larger number.

ANSWER:

Sample answer: Yes; since the values of sine and cosine are both
calculated by dividing one of the legs of a right triangle by the
hypotenuse, and the hypotenuse is always the longest side of a right
triangle, the values will always be less than 1. You will always be dividing
the smaller number by the larger number.

OPEN ENDED Draw right A4 BC" with the right angle at vertex B. Use
a ruler to measure each side, and write the ratios for sin A and cos C.
How are the two ratios related?

SOLUTION:

Use a straight edge and a protractor when making the triangle ABC.
Measure the side lengths carefully, using centimeters. Compare the ratios
(in decimal form) of the ratios of the sin(A) and cos(C).

eSolutions Manual - Powered by Cognero

Sample answer:

2.1+
; i) ) .
sin A = —:cosC’ = ——; The ratios are equal.
34 34
ANSWER:
Sample answer:

.
B 2.7 cm C

: 2.7 o A .
sin A = ——;cosC = —; The ratios are equal.
34 34
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65. WRITING IN MATH Explain how you can use ratios of the side 66. What is the value of tan x?
lengths to find the angle measures of the acute angles in a right triangle.
SOLUTION: 13 i
Describe the process for how you find the acute angle measure of a right i ol
triangle, when you know the side lengths. Include how you use the 12
calculator to solve for the angle measure, once you know the correct n
ratio of the sides. Atan x = ?
12
Btanx=—
.
Sample answer: To find the measure of an acute angle of a right triangle, Cilamps 3
you can find the ratio of the leg opposite the angle to the hypotenuse and '_3
use a calculator to find the inverse sine of the ratio, you can find the ratio Dtanx = Il?
of the leg adjacent to the angle to the hypotenuse and use a calculator to -
SOLUTION:

find the inverse cosine of the ratio, or you can find the ratio of the leg ] ) ] L
The tangent of an angle is defined as the ratio of the opposite side to the

opposite the angle to the leg adjacent to the angle and use a calculator to adjacent side.

find the inverse tangent of the ratio.

| L=

Therefore, tan x = and the correct choice is D.

B

ANSWER:
Sample answer: To find the measure of an acute angle of a right triangle, ANSWER:
you can find the ratio of the leg opposite the angle to the hypotenuse and D

use a calculator to find the inverse sine of the ratio, you can find the ratio
of the leg adjacent to the angle to the hypotenuse and use a calculator to
find the inverse cosine of the ratio, or you can find the ratio of the leg
opposite the angle to the leg adjacent to the angle and use a calculator to
find the inverse tangent of the ratio.
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67. ALGEBRA Which of the following has the same value as2 ' 2" 2
F 27
G4”
H 27
J s
SOLUTION:
We have " xa”" =a™".So, 2 2 x 28 =219 =27
Therefore, the correct choice is H.
ANSWER:
H

eSolutions Manual - Powered by Cognero

2 B to the nearest tenth?

Ax— B S B
N
c
SOLUTION:

The measures given are those of the leg opposite to <8 and the
hypotenuse, so write an equation using the sine ratio.

— P
Ifs1nf:’—25,then5—s1n (

68. SHORT RESPONSE If AC = 12 and AB = 25, what is the measure of

Use a calculator to solve for the measure of angle B. Make sure it is in

degree mode.

sin 101 2-252

28. 6585482081

msB =287

ANSWER:
28.7
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69. SAT/ACT The area of a right triangle is 240 square inches. If the base Find x andy.
is 30 inches long, how many inches long is the hypotenuse? /
B8 v/
C 16 r_.r';.
D 24241 /60°
Ex 70. X
| In a 30°-60°-90° triangle, the length of the hypotenuse h is 2 times the
The area of a triangle is given by the formula 4 = Ebh, length of the shorter leg s ( h=2s) , and the length of the longer leg | is
A =240 and b = 30. Substitute into the area formula and solve for h: V3 times the length of the shorter leg (¢ = ﬁ)'
1 The length of the hypotenuse isy, the shorter leg is x, and the longer leg
A==bh . i
2 is 6+/3.
1 -y
240==(30)h
2 (30) Solve for x:
240 =15h xf3=¢63
16in.=h
, N xy3 Gﬁ
Use the Pythagorean Theorem to find the length of the third side of the =
right triangle. ﬁ ﬁ
In a right triangle, the sum of the squares of the lengths of the legs is =65
equal to the square of the length of the hypotenuse.
; o ; Solve fory:
(16)* + (30)" = (yp)
5 y=2(6)=12
256 + 900 = Chyp)
V1156 = hy potenuse ANSWER:
hypotenuse = 34 inches X=6y=12
ANSWER:
E
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_\{L‘-—— _}l________ ¥
. 45c- /'
3 g
3 B " )
. , 3 # T-."E xﬂ?-’n- ¥
' 72. ¥
SOLUTION:
SOLUTION:

In a 45°-45°-90° triangle, the legs | are congruent and the length of the

fi—il “/E) In a 30°-60°-90° triangle, the length of the hypotenuse h is 2 times the

length of the shorter leg s (h=2s), and the length of the longer leg | is
J3 times the length of the shorter leg (! =& ﬁ)

hypotenuse h is J2 times the length of a leg

Since x is one of the congruent legs, then x = 7+/2,
The length of the hypotenuse is 14 the shorter leg is X, and the longer leg

Solve fory: isy.

y:jfﬁ(ﬁ) Solve fory:

=g 14 =2y

y=14 y=1

ANSWER: Solve for x:

x=TJ2:y=14

’ x=?“ﬁ

ANSWER:
x=T3;y=7
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73.

Determine whether each set of numbers can be the measures of
the sides of a triangle. If so, classify the triangle as acute, obtuse,

or right. Justify your answer.
8,15, 17

SOLUTION:
By the triangle inequality theorem, the sum of the lengths of any two
sides should be greater than the length of the third side.

S+15=17
15+17 =8

B4+17 =15+
Therefore, the set of numbers can be measures of a triangle.

Classify the triangle by comparing the square of the longest side to the
sum of the squares of the other two sides.

175 =15" +%°
289=225+ 64
289 = 289+

Therefore, by the converse of Pythagorean Theorem, a triangle with the
given measures will be a right triangle.

ANSWER:
Yes; right

17°=8" +15°
289 = 64 + 225
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74.11,12,24

SOLUTION:

By the triangle inequality theorem, the sum of the lengths of any two
sides should be greater than the length of the third side.

11412 >24x%

12+24>11~

[1+24 =12~

Since the sum of the lengths of two sides is less than that of the third

side, the set of numbers cannot be measures of a triangle.

ANSWER:
No; 24 > 12+11
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75.13, 30, 35

SOLUTION:

By the triangle inequality theorem, the sum of the lengths of any two
sides should be greater than the length of the third side.

13+30>35
304+35=13
13+35 > 30~

Therefore, the set of numbers can be measures of a triangle.

Now, classify the triangle by comparing the square of the longest side to
the sum of the squares of the other two sides.

357 =30° +13%°

1225=900 + 169
1225 = 1069

Therefore, by Pythagorean Inequality Theorem, a triangle with the given
measures will be an obtuse triangle.

ANSWER:
Yes; obtuse

35 =307 +13°

1225 =900+ 169

eSolutions Manual - Powered by Cognero

76. 18, 24, 30

SOLUTION:

By the triangle inequality theorem, the sum of the lengths of any two
sides should be greater than the length of the third side.

0418> 24
18+ 24 =30~
30424 =18~

Therefore, the set of numbers can be measures of a triangle.

Classify the triangle by comparing the square of the longest side to the
sum of the squares of the other two sides.

30°=18" +24°
900=324+576
900 = 900~

Therefore, by the converse of Pythagorean Theorem, a triangle with the
given measures will be a right triangle.

ANSWER:
Yes; right

30°=18" +24°
900 =324+ 576
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77.3.2,5.3,8.6

SOLUTION:

By the triangle inequality theorem, the sum of the lengths of any two
sides should be greater than the length of the third side.

32453>86x
53+86>32
32+86=53

Since the sum of the lengths of two sides is less than that of the third
side, the set of numbers cannot be measures of a triangle.

ANSWER:
No; 8.6>3.2+5.3
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78.

79.

6:3.14,17

SOLUTION:

By the triangle inequality theorem, the sum of the lengths of any two
sides should be greater than the length of the third side.

63 104

633 +14 177
14 +17 > 6437
633 +17 > 147

Therefore, the set of numbers can be measures of a triangle.

Now, classify the triangle by comparing the square of the longest side to
the sum of the squares of the other two sides.

174 é(ﬁ\."i}: +14°

2B9=]108 + 196
289 <304

Therefore, by Pythagorean Inequality Theorem, a triangle with the given
measures will be an acute triangle.

ANSWER:

Yes; acute

172 = 643" +14°

289 <108+ 196

MAPS The scale on the map of New Mexico is 2 centimeters = 160
miles. The width of New Mexico through Albuquerque on the map is 4.1

centimeters. How long would it take to drive across New Mexico if you
drove at an average of 60 miles per hour?
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Albug l:gemq ue

| Roswell
L]

| #Las Cruces -
SOLUTION:

First, find the actual distance from one end to the other end through
Albuquerque.

Let x be the distance. Then,

2 distance on map
160  actual distance
2 _ 4l

160

Solve the proportion to find the value of x.

2x =636

x=328

The distance from one end to the other end through Albuquerque is 328
miles.

The average speed is 60 miles per hour. Therefore, the time taken to
travel from one end to the other end through Albuquerque is

L
Bl 15
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80.

ANSWER:

.7 )
ﬁl—i hours or 5 hours 28 min

ALGEBRA Find x andy.

3 e
X+ ‘I1

g .

SOLUTION:
The measures of the segments of lengths 3y — 9 and 2y + 6 are equal.
Solve fory:

Iy —9=2y+6
pr=1:3

By the Triangle Midsegment Theorem, a midsegment of a triangle is
parallel to one side of the triangle, and its length is one half the length of
that side.

The segment of length x + 2 is a midsegment and the length is half of

-

i.w:+]l.
2

Solve for x:

-

%x+11=2(x—|—2)
%x+11=2x—|—4
A +22 =4x+8

—X= —l14
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x=14 -1

ANSWER: — iy

x =14,y =15 81. A

SOLUTION:
The measures of the segments of lengths 2x + 3 and 6 — x are equal.

Solve for X:

X+3=6—x
Ix =3
x=1

- 4
Similarly, the measures of the segments of lengths — v+l and 2y are
|

equal.
Solve fory:
Iy +1=2y
2
4y +3 =06y
3=2y
-
5=
ANSWER:
x=1, v= 2
2
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82.

&3.

Solve each proportion. Round to the nearest tenth if necessary.

SR 7 i

SOLUTION:
Multiply each side by 12.

370 . S
12

25 BR=x
x=257

ANSWER:
25.7

0.05x=13

SOLUTION:
Divide each side by 0.05.

0.05x 13
0.05 005
x =260

ANSWER:
260
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&4.

85.

17
037=22
3

SOLUTION:

First multiply each side by x.

x(0.37) = x(%)
0.37¢ =32
0.37x _ 32
0.37 _ 0.37
X —86.4864. .
X2 BE6.5

ANSWER:
86.5

074wt

x

SOLUTION:

First multiply each side by x.

x(0.74) =x (1)

0.74x =14
0.74x 14

074 = 074
x=189189.
x=18.9

ANSWER:
18.9
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86.

87.

|.66=

t\th.

Fad

SOLUTION:
Multiply each side by 23.

23(1.66) = 23(%)
23

SOLUTION:
First multiply each side by x.

x(0.21) :x(i—E)
021 =33
0.2k _ 33
021 021
x=157.1428
x=157.1

ANSWER:
157.1
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